In this work, an approach focused on locating and recommending health care centers within a certain range of distance is presented. The proposed approach includes several integration technologies such as location services, mobile devices, social networks, ontologies, and historical statistics about vehicular traffic.
INTRoDUCTIoN
The responsiveness and speed in which the health care services are provided to people are the key factors that make the di_erence between the success recovery of a patient and the emergence of complications that may even lead on his death. Medical appropriate care by the sta_ that works in hospital can save the lives of patients as well as making the process of the optimal recovery through a proper administration of the treatment. Up to day, the efficiency of medical services is seriously affected by vehicular traffic in big cities. For instance, in Mexico City, the average of drivers spend around 1 hour and 40 minutes traveling by car to arrive to their destination (from work to center work). Due to the increased use of mobile devices (Briseno, 2013) and the large repository of free and comercial applications, there is a lack of applications that assist and enhance the decision making process, in order to choose the best option for transferring to a health institution in the city (Hameed, 2003) . According to above, it is necessary to develop geospatial applications for showing the specific location of medical services that satisfy with the patient needs. The main problem is to know the location and medical specialties of hospitals so that people can go to a particular medical institution, taking into account the health care requirements and location. This work is focused on presenting a city-driven approach for mobile devices, to recommend hospitals according to the current user location and traffic estimation based on information extracted from social networks and historical data. The location proposed in the system consists of using a probabilistic multilateration method to obtain the user location. Moreover, we designed an application ontology to semantically retrieve information related to medical services areas close to the user. Additionally, message posted on twitter are obtained, in order to process information of vehicular traffic for providing statistics that support the decision-making. This paper is organized as follows: section 2 presents the related work and proposals associated with the issues. In section 3, the proposed methodology and the development of the application is described. Section 4 shows the result applying the system in a case study. Finally, section 5 outlines the conclusions and future work.
ReLATeD woRK
There are several applications that consider the functionality of a recommender system, which are focused on providing medical care based on the requirements submitted by the user, also there is not work that use at the same time all technologies described below. In Noguera, Barranco, Segura, and Martínez (2012), the REJA system is proposed. It is a recommendation system that consists of a web mapping for restaurants in the province of Jaén in Spain. It is also based on the use of 3D maps. The system is considered as CARS (Context-Aware Recommendation System). The main features of REJA are the follows: provide an ubiquitous architecture, context awareness in order to adapt the recommendation to the user's current location and present a 3D interface in a mobile application with geo-visualization, location, etc. In the processing, each recommendation has a label that shows the name of the restaurant and the recommendation value corresponding to a scale from 1 to 5 stars. Moreover, additional information is provided to the user such as the location of an ATM or geographical features to offer an easy orientation. This application is innovative, because the use of mobile devices and Global Positioning Systems (GPS) is increasingly common. The benefit of the user is reflected in the use of their own information. Moreover, the navigation through 3D maps increases the ability to recognize small areas and therefore, make easier the process of locating a place by the user. In Soto (2010), an application that uses the platform Health Level Seven (HL7) protocol, mobile phone technology and GPS is proposed. It allows the computation of distance and the location of medical centers based on the device geographic position. This work proposed three types of queries: general, by category and by services. For the first one, the user specified the coverage radius. In the second, the coverage radius and the type of health center must be specified. Finally for the particular service query, the user must select a medical specialty (for example, cardiology). The validation displays a list of health centers located within specified radius. The use of these applications is important, because the results cover the need of users. Furthermore, is easy to display on the map the location of medical centers. Finally, the accuracy of the information is guaranteed due to the updating of databases.
PRoPoSeD MeTHoDoLoGy
The proposed methodology is composed of three stages, see Figure 1 . In the first stage, the user location is determined by means of a multilateration method. The semantic recommender system uses an application ontology to describe the conceptualization of the health care services. Using a ranking algorithm, the list of most adequate hospitals is determined estimating the attention factor. Finally, the third stage generates and displays statistics of the vehicular traffic.
Localization Stage
In order to determinate the current location of a patient, the system uses a multilateration probabilistic method (Briseno, 2013) . This method considers the distances to the antennas that are in the range of the mobile device and implements a calibration process (Curran et al., 2013) , converting the intensity of a wireless signal (RSSI) in to a physical distance. Once the top three distance measures are determined, 2 we proceed to compute the average, these measurements are quantified in the same location by varying the presence of a different barriers to analyze the way in which varies the
